Objective. This cross-sectional study investigated the relationships between psychiatric and substance-related disorders, high-risk behaviors, and the onset, duration, and frequency of homelessness among homeless youth in Chicago. Methods. Sixty-six homeless youth were recruited from two shelters in Chicago. Demographic characteristics, psychopathology, substance use, and risk behaviors were assessed for each participant. Results. Increased frequency and duration of homeless episodes were positively correlated with higher rates of psychiatric diagnoses. Increased number of psychiatric diagnoses was positively correlated with increased high-risk behaviors. Participants with diagnoses of Current Suicidality, Manic Episodes, Obsessive Compulsive Disorder, Substance Abuse, and Psychotic Disorder had a higher chronicity of homelessness than those without diagnoses. Conclusions. Significant differences were evident between the three time parameters, suggesting that stratification of data by different time variables may benefit homelessness research by identifying meaningful subgroups who may benefit from individualized interventions.
homelessness (with youth defined as a person under age 25, due to the developmental nature of this experience) is associated with an array of adverse outcomes, including poorer physical and mental health, high rates of abuse and trauma, elevated rates of substance use and high-risk sexual behaviors, irregular nutrition and sleep, poorer cognitive and academic functioning, elevated school dropout rates, and high rates of mortality, especially from suicide, trauma, and overdose. [3] [4] [5] Currently, 50% of homeless youth do not escape homelessness prior to adulthood. 6 Improved understanding of homeless youth risk profiles would allow service providers to more effectively identify youth who require specialized support services in order to make a transition to stable housing. 7 Some researchers have specifically highlighted the need for better characterization of the differences between those who tend to be short-term, long-term, or episodically homeless, 8 in order to design more effective targeted interventions.
The purpose of this study is to investigate more closely the relationships among psychiatric and substance-related disorders, high-risk behaviors, and the onset, duration, and frequency of homelessness among homeless youth in Chicago. Past studies have shown that increased cumulative time homeless correlates with increased substance use. 3, 9, 10 Most of these studies have been able to distinguish between "newly" and "longterm" homeless youth, or those having experienced less or more than six months of homelessness, respectively. More detailed analytics of the chronicity of homelessness for youth populations have not been done in these studies.
Relatedly, research has demonstrated that substance-using homeless youth are more likely than their non-using peers to experience mental health problems, exacerbating the fact that homeless youth already exhibit high rates of anxiety and mood disorders at baseline. 3, 11 One study found that 89% of homeless 16-19 year olds met criteria for one or more mental health disorders, compared with 30% for the national population of the same age range. 12 However, current research has yet to establish the relationship between length and frequency of homelessness and their impact on mental health functioning and substance use.
In relation to sexual health, studies have shown that more than six months of homelessness correlates with an earlier onset of sexual activity as well as a higher likelihood of participation in and greater length of time during which the person engaged in high-risk sexual behaviors. 3, 13 Consistent homelessness for six months or longer has also been associated with more HIV-risk behaviors, 14 which is unsurprising in light of homeless youth's overall higher likelihood of multiple sexual partners and greater risk of STIs compared with national norms. 4, 15, 16 HIV/AIDS prevalence among U.S. homeless and runaway youth is estimated to be up to 11.5%. 17, 18 Nonetheless, some studies have failed to find a correlation between length of homelessness and sexual risk behaviors, 15 indicating a need for further research.
Finally, age of onset of first homeless episode seems to play a role, as early experience of homelessness, specifically by running away from home, is associated with elevated rates of high risk behaviors, including survival sex, theft, and using and selling drugs. 19 Younger homeless youth are also at greater likelihood of having experienced domestic violence and to continue experiencing violence when homeless. In addition, earlier age of homelessness is associated with an elevated risk of depression and adverse mental health sequelae.
Yet, due to the transient nature of homeless populations, ethical issues surrounding their study, as well as a lack of funding for research, prevention, and intervention, there are significant knowledge gaps about the cycles of violence and developmental trauma faced by these youth. 3 A more specific understanding of length of time and frequency of homelessness in relation to mental health, along with substance use and high-risk sexual behaviors, will better inform the development of interventions. In this study of Chicago homeless youth, it is hypothesized that rates of psychiatric disorders, substance use disorders, and other self-reported high-risk behaviors will be correlated with increased duration, frequency, and early onset of homelessness episodes.
Methods
Recruitment. Sixty-six homeless youth were recruited from two shelters in Chicago: the Night Ministry and Teen Living Program. To meet criteria for homelessness in our study, youth had to meet the U.S. Department of Education definition of homelessness. The Night Ministry (NM) is a non-profit organization providing short-term and emergency housing to youth ages 14-20 in West Town. Case managers at this site were responsible for initiating contact with potential participants. Teen Living Program (TLP), located on the south side of Chicago in Bronzeville, provides transitional housing and services to help youth ages 17-24 acquire stable housing and self-sufficiency. Recruitment at TLP involved a research team member visiting the shelter weekly and asking residents if they would be interested in participating in a study about homeless youth.
Human subject protections. A research team member met with all interested youth to provide a full description of the study, and written informed consent was obtained. The research protocol was approved by the University of Chicago Institutional Review Board.
Eligibility. Participants were 18-24 year-old homeless youth living in Chicago without "a fixed, regular, and adequate nighttime residence. " 20, 21 Youth younger than 18 were not recruited because underage youth in Illinois are removed from homeless shelters by the Department of Child & Family Services and placed in foster care. Individuals of any ethnic or cultural groups, or gender or gender-identification were considered eligible for this study. Youth with IQ <55 were not considered capable of providing informed consent, and their data were not included in the study.
Data collection. Data collection used for these analyses occurred between March 2011 and July 2012. Data collection was cross sectional in design. Each participant was administered a demographic questionnaire chronicling race/ethnicity, sex, age, family background, and the onset, number and length of homeless episodes in the youth's life, as well as other assessments detailed below.
Measures. The experience of homelessness was assessed in five time measures that were self-reported by the participants: 1. age at first homeless episode, 2. number of homeless episodes in the last year, 3. length of the longest homeless episode in participant's lifetime, 4. length of the current homeless episode, 5. number of homeless episodes in participant's lifetime.
A trained research team member administered the Mini-International Neuropsychiatric Interview, version 6 (M.I.N.I. 6.0). The M.I.N.I. allows for the assessment of DSM-IV-TR and ICD-10 major psychiatric diagnoses and substance use disorders via a semi-structured interview. It has high reliability (kappa 0.88-1.0) and validity (kappa usually greater than 0.5), and its design allows for rapid exclusion of diagnoses by using pertinent negatives. 22 An amended version of the Centers for Disease Control and Prevention's (CDC) 2011 National Youth Risk Behavior Survey (YRBS) was completed independently by the youth. This survey inquires about sexual risk behaviors and substance use patterns. The findings from the CDC YRBS were transformed to produce risk scales. There is no perfect method of creating a risk scale, which is essentially the conversion of ordinal and dichotomous variables into continuous, scale variables. The YRBS has a mix of dichotomous and ordinal variables. Given that the groups of questions in each risk area (smoking, cannabis, alcohol, sex) do provide insight and even some quantification of risky behaviors, it seemed appropriate to scale the variables for analytical purposes. Subjective YRBS questions were excluded from this analysis. Five risk scales were produced: Smoking, Alcohol, Marijuana, Hard Drug, and Sexual Behaviors (see Appendix for a full explanation of how the scales were created).
Finally, the Wechsler Abbreviated Scale of Intelligence (WASI-I) was administered to measure verbal, performance, and full scale IQ scores, which allowed the research team to obtain an initial index of current level of cognitive functioning and to ascertain whether or not the participant met exclusion criteria for the study. In addition to the WASI, further neuropsychological data was collected from patients in a second session of testing, the results of which were unrelated to this analysis.
Compensation. Participants were given a $10 gift card to local stores in return for completing the 1-1.5 hour interview. If the participant completed a neuropsychological evaluation in a second session, he/she also received a more detailed assessment of psychiatric status, neurocognitive function, and academic strengths and weaknesses, which could be used to demonstrate need for additional supportive services at the youth shelter or in an academic setting if the participant chose to share it.
Analytic strategy. First, an examination of Kolmogorov-Smirnov tests and Q-Q plots were used to determine normality of the risk and psychopathology data. Because they were not normally distributed, non-parametric analyses were used for all analysis.
Spearman's rho, which is used to calculate correlations in non-parametric data, was used to analyze relationships between the three time variables, as well as to identify correlations between the time variables and the results of each of the risk scales.
Next, Spearman's rho was also utilized to examine the relationship between the time variables and psychopathology. The total number of M.I.N.I. diagnoses per participant (both with and without alcohol and drug abuse or dependence included) was correlated with each of the time variables.
Last, analysis was performed to identify significant differences in means of time variables for each individual psychiatric diagnosis. For example, the mean total number of homeless episodes for those who met criteria for Major Depressive Disorder was compared with the mean total number of homeless episodes for those who did not meet criteria for the disorder; and Fisher's exact test and Mann-Whitney rank-sum tests were used to determine whether the difference in frequency or mean rank was significant, respectively. Appropriate effect size measures were determined next. This analysis was performed for each psychiatric diagnosis and the means of each of the three time variables.
Results
Demographic characteristics of the study sample are described in Table 1 . Sixty-six youth were recruited from two Chicago homeless shelters. The mean age was 19.3 years old, with no participants between 22 and 24, and 56.1% female. The average highest grade completed was eleventh grade. The mean IQ was 86, with a range of 61-117. The race and ethnicity breakdown included 80.3% African American, 3.0% White, 3.0% Latino, 7.6% Multiracial, and 6.1% Other. Prevalence rates of major psychiatric disorders among the sample are listed in Table 2 . Overall, 81.5% of youth met criteria for at least one psychiatric disorder, 66.2% for a mood disorder, 34.4% for an anxiety disorder, and 7.9% for a psychotic disorder. (see Appendix for specific diagnoses included within each category). Prevalence rates of risk behaviors among the sample are shown in Table 3 . Overall, 34.8% were daily cigarette smokers, 48.5% had recently consumed alcohol, 73% had used marijuana at some point throughout their lifetime, and 31.7% had not used a condom during the most recent sexual encounter. The number of participants (N) is included in each table; any omitted responses were not included in calculations. Table 4 presents data from the three time variables (Age at First Homeless Episode, Longest Homeless Episode, and Total Lifetime Homeless Episodes) compared with total number of psychiatric diagnoses per participant, both with and without alcohol and drug abuse or dependence included. Non-parametric analysis was used, as variables were either ordinal or not normally distributed according to Kolmogorov-Smirnov analysis.
Age of onset of first homeless episode was negatively correlated with the number of total lifetime homeless episodes and length of homeless episode. This means that the younger the individual was when he/she became homeless, the higher the incidence of total lifetime homeless episodes and the longer the average length per episode. Age of onset of first homeless episode failed to correlate with the presence of psychiatric diagnoses even when substance use disorders were not included.
Lifetime homeless episodes were positively correlated with the number of psychiatric diagnoses, both with and without substance use disorders. The length of the longest homeless episode was positively correlated with the number of psychiatric diagnoses, and this relationship continued to be significant even when substance use disorders were not included in the analysis. Table 5 presents the correlations between the time variables and risk behaviors. Table 4 . Younger age at first homeless episode was positively correlated with Smoking Scale risk behaviors, and increased total lifetime homeless episodes was significantly correlated with increased risk behaviors on the Smoking Scale, Marijuana Scale, and Hard Drug Scale. Increased length of longest homeless episode did not result in a significant correlation with the Risk Behavior scale data, although increased number of MINI diagnoses was positively correlated with all five of the risk scales. Last, analysis was performed to compare time variables to specific psychiatric diagnoses. Disorder, Substance Abuse, and Psychotic Disorder have significantly higher numbers of total lifetime homeless episodes. Effect sizes indicated that the difference between those with and without psychotic disorders was moderate, and the differences between all other disorders was small. Similarly, Table 7 shows that receiving MINI diagnoses of Current, Past or Lifetime Major Depressive Episodes, Generalized Anxiety Disorder, Social Phobia, and Substance Abuse was associated with increased length of longest homeless episode. Among these, Current Major Depressive Episode and Generalized Anxiety Disorder showed moderate effect sizes with other diagnoses having small effects. Figure 1 shows the results for mean age at first homeless episode for all those with and without the four MINI Diagnoses that emerged as statistically significant: Major Depressive Episode, Panic Disorder with Agoraphobia, Post-Traumatic Stress Disorder, and Alcohol Abuse or Dependence.
NON-PARAMETRIC CORRELATIONS BETWEEN HOMELESS TIME VARIABLES AND TOTAL NUMBER OF M.I.N.I. DIAGNOSES PER PARTICIPANT (SPEARMAN'S RHO)

SIGNIFICANT ASSOCIATIONS BETWEEN TOTAL LIFETIME HOMELESS EPISODES AND OUTCOME VARIABLES (FISHER EXACT TEST AND CRAMER'S V)
Discussion
Similar to other studies of homeless youth, the preliminary results in this study population demonstrated high overall prevalence of psychiatric disorders and self-reported high-risk behaviors, from substance use (most commonly alcohol, marijuana, ecstasy, and misuse of prescription drugs) to sexual high-risk behaviors. Hard drug use report rates were lower than in other studies, which could be due to underreporting, economic barriers, or the fact that both shelters we worked with are long-term facilities, and so for some youth, increased time "homeless" may have meant more time in supported housing with treatment and health education/prevention services available. Future work that includes more youth who are living on the streets-through mobile devices as a vehicle for research, for example-may yield different results.
Time variables. The three major time variables were chosen in order to examine the effects of homelessness early in life, long-term versus short-term duration of homelessness, and the instability of frequent homeless episodes. These parameters are related; those homeless at earlier ages are more likely to have experienced more frequent and longer episodes of homelessness. Age at first homeless episode. Younger age of first homeless episode was the only time variable not significantly correlated with increased prevalence of multiple psychiatric illnesses in this preliminary data; however, closer examination of individual disorders (Major Depressive Disorder, Panic Disorder with Agoraphobia, and Post-Traumatic Stress Disorder) showed that their occurrence was correlated with younger age of first episode of homelessness. In some respects, this is not surprising, given the traumatic histories that many of these youth have encountered. One participant, for example, identified panic attacks and agoraphobic symptoms following previous experiences of violence at the hands of gang members on the streets. With fewer years of life in supportive environments to develop effective coping skills for such trauma, younger homeless youth appear at greater risk for these psychiatric pathologies. Moreover, given the relation between younger age of first homeless episode and increased MINI Alcohol Abuse/Dependence, they also appear at risk for the development of alternative, unhealthy coping mechanisms.
Analysis of risk scale results also yielded specific associations between early age of onset and smoking risk behaviors, as well as an increased (but non-significant) association between prescription drug misuse and early age of homelessness, which will merit further exploration.
Longest homeless episode. Increased length of homelessness was significantly correlated with a greater number of psychiatric diagnoses, consistent with findings from Slesnick and colleagues, 1 and others. Specifically, those who met criteria for Major Depressive Episodes (Past and Lifetime), Social Phobia (Current and Generalized) and Substance Abuse had significantly longer lifetime homeless episodes. The cross-sectional nature of our study makes it impossible to determine whether these psychopathologies are a cause or a result of the increased time homeless.
Total lifetime homeless episodes. Results supported the hypothesis that youth who are homeless with greater frequency are different from the majority of youth who have only experienced a couple of homeless episodes. While increased lifetime homeless episodes was positively correlated with higher prevalence of psychiatric illnesses, these correlate disorders were diverse, spanning a variety of psychopathology categories: Current Suicidality, Manic Episodes, Psychotic Disorder, Substance Abuse, and Obsessive Compulsive Disorder. These conditions, particularly the first four, may increase the likelihood of hospitalization and institutionalization, thereby providing brief respites from unstable housing. Alternatively, they may be particularly volatile conditions, which improve and worsen over time, causing youth being more or less capable of staying in stable housing at different periods of their lives.
Furthermore, total lifetime episodes was the time factor most strongly correlated with higher scores on the high-risk behavior scales (smoking, marijuana, and hard drugs). There are various ways to interpret these data. Given that increased number of MINI diagnoses were correlated with increased risk scores on all of the scales, it seems most likely that risk behaviors are both coping mechanisms and products of impaired judgment caused by psychiatric diagnoses.
There were several limitations in this study, including the cross-sectional design, which limits conclusions about causation, as well as the small sample size. Our sample was drawn from two residential youth programs whose standards for acceptance might artificially narrow the population. Future study using mobile vans will be helpful in broadening our scope to include more street-based youth. Additionally, all of the survey tools are based on self-report, which is subject to recall bias. As data collection is still in process, we anticipate that larger sample sizes will better compensate for bias.
Conclusion. These preliminary data from a Chicago homeless youth population identified high prevalence of psychiatric diagnoses and high-risk behaviors, confirming expectations based on previous studies-although not without unexpected findings to prompt future study. Specifically, the significant differences shown between the longterm and frequently episodically homeless suggest that stratification of the data by frequency as well as time is needed in future research in order to characterize more accurately the homeless youth population overall, providing richer context and targets for interventions. We foresee the development of a temporal risk index after further replication of these findings. This index ideally would allow frontline intake workers and case manager to enter data such as age of first homelessness, episodes of homelessness, and length of periods of homelessness and enable rapid screening of high-yield domains that correlate with the risk index such as suicidality, mood disorders, anxiety disorders, and substance use disorders. 
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Appendix
The Youth Risk Behavior Survey (YRBS) has five sections that ask questions pertaining to tobacco, alcohol, cannabis, and hard drug use as well as sex behaviors. Five risk scales were created based on these five categories using questions about age at first use/ experience and frequency of use/experience. For example, high risk sexual behaviors include younger age at sexual debut, higher number of lifetime sexual partners, use of alcohol or drugs prior to sexual intercourse, not using a condom with sexual use, trading sex for money, food, drugs, or shelter, having sex with a partner who has a known risk (HIV, STD, etc.), or not knowing one's sexual partner. Responses to each question were quantified by assigning points to each response option such that successively riskier behaviors had successively higher values. Specifically, for every question the possible responses were ranked from least risky to most risky, and then assigned a point value starting at 1 for the least risky behavior and increasing by increments of one for each successively riskier behavior. The risk score for each scale was then calculated by summing the points of the participant's selected responses to the questions in each category. Some questions were not included in the scales because they were more descriptive in nature and did not provide information about the degree of risk-taking.
The following questions were used to create the risk scales. The scores were then converted so that they all start at 0. 
Notes
